Abstract The healthy immigrant hypothesis asserts that immigrants arrive in the receiving country healthier than same race/ethnic counterparts born there. Contemporary research, however, has not evaluated pre-migration health among migrants, nor has explicitly considered comparisons with non-migrants in the country of origin. Pre-migration health was examined among 621 Filipino nurses, including self-reported physical health, mental health, health behaviors, and social stress. Measures were compared by intention to migrate and also tested as predictors of actual migration using time-to-event analysis. Nurses intending to migrate had higher proportion of depression and reported higher general perceived stress compared to those not. Predictors of actual migration included age, mentally unhealthy days, social strain, and social support. Physical health and health behavior measures had no association with migration intention or actual migration. Findings suggest that, relative to those not intending to migrate, nurses intending to migrate have worse mental health status and social stress; and, do not have a physical health advantage. Future research must span the pre-to postmigration continuum to better understand the impact of moving from one country to another on health and wellbeing.
nature of any immigrant advantage. For example, migrants may represent a self-selecting group that has the ability to emigrate because of greater resources, thus reflecting associations between higher socio-economic status and better health [19] .
Acknowledging that migration should be viewed on a continuum, a missing dimension to the healthy immigrant hypothesis is assessing health status prior to migration. This could provide insight into some critical questions. Are immigrants actually healthier than their native peers before they migrate? What pre-migration characteristics indicate better health status? Pre-migration health may offer a clearer reference against which post-migration health (and purported decline) can be evaluated. A principal challenge to fully examining immigrant health is enrolling study participants among a known group of migrants before departing the sending country, and conducting prospective data collection after arrival in the receiving country. To our knowledge, only two research endeavors have tracked study participants longitudinally from a pre-migration baseline-the Mexican Family Life Survey (MXFLS), which follows people from Mexico into the US [20] , and a study following migrants from Russia to Finland [21, 22] .
This present study examines pre-migration health status among a sample of nurses in the Philippines. The Philippines is a predominant supplier of migrant nurses to fill human resource shortages for health systems, primarily in developed countries, worldwide. For example, in 2008, the US Health Resources and Services Administration (HRSA) estimated that over 76,000 internationally educated nurses came from the Philippines; representing over 50 % of foreign nurses in the US [23] . Such migrating nurses might be presumed to be in good physical and mental health, but their pre-migration health has not been previously documented. We compare a variety of demographic and healthrelated indicators between nurses intending to migrate to another country and those not. We also examine these indicators as predictors of actual migration. We further note that focusing on a single occupation, reduces the possibility of confounding related to occupation, such as material resources or education level.
Methods

Participants
Our data come from a longitudinal study of nurses in the Philippines. Participants were recruited from nurses in Manila attending continuing education classes conducted by the Philippine Nurses Association or a private international nursing recruitment agency. These continuing education classes were subscribed to voluntarily, and, attendees paid a registration fee. A total of 621 attendees (68.3 % response rate) consented to participating in this study.
Data Collection
Between May and December 2008, at the end of a given continuing education class, attendees were offered the opportunity to complete a self-administered baseline survey. This survey was provided in English, which is widely used in professional and educational settings in the Philippines. Follow-up surveys were conducted using either a secure online survey system or a mailed hardcopy survey at 6-9 months (retention of 56.0 % for total sample, 56.5 % for those intending to migrate, and 55.0 % for those not intending to migrate) and 12-15 months (retention of 55.1 % for total sample, 55.7 % for those intending to migrate, and 54.0 % for those not intending to migrate) after the initial survey. Thus, the retention rates were very similar between those participants intending to migrate and those not.
Measures
At baseline, participants were asked a single-item question whether they were intending to migrate to another country within the next 12 months. Each follow-up survey asked whether they had actually migrated to another country.
We measured health across three broad dimensionsphysical health, mental health, and health behaviors. These were further subdivided into more specific measures as described below.
Physical health was assessed using three categories of measures. Subjective physical health was measured with two single-item questions. Participants rated their current physical health compared to others of their same age (1 = poor, 5 = excellent) [24, 25] , then recorded the number of days in the past month that their physical health was not good; items used in the CDC Behavioral Risk Factor Surveillance System [26] . Chronic health conditions was assessed using items from the Medical Outcomes Study [27] [28] [29] . Participants were provided a list of 17 chronic physical health conditions and identified which ones they know they have. The number of conditions was then summed. Body mass index was calculated based on self-reported height and weight using the conventional formula of [weight in pounds/(height in inches) 2 ] 9 703. Mental health was assessed using subjective mental health and depression. For subjective mental health, participants recorded the number of days in the past month that their mental health was not good, from the CDC Behavioral Risk Factor Surveillance System [26] . For depression, participants completed the 10-item version of the Center for Epidemiological Studies-Depression scale, a widely used instrument to assess depressive symptoms [30] [31] [32] . In addition to using continuous individual scores, those reporting a score of 11 or above were classified as depressed [30] .
Health behaviors was assessed by asking about smoking [lifetime history of smoking 100 or more cigarettes (yes or no)] and alcohol consumption (number of days consumed alcohol drinks in last 30 days) [26] .
Three indicators of social stress were measured. General perceived stress was measured using the 4-item version of the Perceived Stress Scale (e.g., ''In the last month, how often have you felt that you were unable to control the important things in your life?'' 1 = never, 5 = very often) [33, 34] . Social strain was measured using the sum of two items: ''How often do your relatives and children make too many demands on you? (0 = never, 3 = often)'' and ''How often do your family or relatives argue with you? (0 = never, 3 = often)?'' Social support was measured by summing ratings of eight items [e.g., How much can you rely on relatives who do not live with you for help if you have a serious problem? (0 = not at all, 3 = a lot); ''How much can you open up to friends if you need to talk about your worries?'' (0 = not at all, 3 = a lot)]. Items for social strain and social support come from the National Latino and Asian American Study [35] [36] [37] and have been used in other studies [38] [39] [40] .
Demographic information included age, sex, marital status, education, and whether currently working as a registered nurse. Lastly, subjective social standing was measured using a picture of a ladder with 10 rungs to depict hierarchal status, with an explanation that those best off in society are at the top rung (=9) and those worst off at the bottom rung (=0). Participants marked the rung corresponding to their self-assessment of their current level. This approach was developed by Adler and colleagues [41] and is used as an alternative to conventional measures of socioeconomic status (e.g., education, occupation, and income) [42] [43] [44] [45] . Participants ranked their subjective social standing in relation to the community in which they reside and to the general population of the Philippines.
Analysis
Using data from a subset of pre-migration, baseline surveys, unadjusted, cross-sectional comparisons between participants responding as not intending to migrate within 12 months (n = 211) versus intending to migrate within 12 months (n = 563) were made across demographic characteristics. Additionally, adjusting for age and sex, comparisons were made for measures of physical health, mental health, health behaviors, and social stress. Continuous measures (e.g., age, physically unhealthy days) were assessed with linear regression, binary measures (e.g., gender, smoking) with logistic regression, and categorical measures (e.g., marital status, education) with multinomial logistic regression.
Using the entire sample (n = 621), pre-migration characteristics were investigated as predictors of actual migration using survival analysis techniques for interval censored time-to-event data. Exponential regression models were used to estimate associations between each of the above measures and actual migration, adjusted for age and sex. Turnbull estimates of the cumulative hazard function were estimated. While this analysis examined the occurrence of actual migration over time, intention to migrate only assessed at baseline was focused on, and not intention to migrate over time.
Study protocols were approved by the Human Subjects Division of the University of Washington. Results Table 1 shows unadjusted demographic comparisons of sample characteristics by intention to migrate. There were no statistically significant differences except for age. Those intending to migrate were, on average, 1.3 years older than those not (p \ .05). Table 2 compares physical health, mental health, health behaviors, and social stress, also by intent to migrate, adjusted for age and sex. Those intending to migrate were more likely to meet criterion for depressive symptomology and reported a higher score for general perceived stress. There were no statistically significant differences regarding any physical health and health behavior measures.
Over the study period, 35 (5.6 %) participants selfreported that they emigrated from the Philippines. Destinations included 20 to the Middle East, 6 to North America, 4 to the United Kingdom, 3 to North Africa, and 2 to Asia. Measures predicting actual migration, adjusted for age and sex, are listed in Table 3 , with HRs provide a comparison of probability of migrating. For HRs greater than 1.0, a higher value of the respective predictor indicates a higher likelihood of migrating within the next 12-15 months. Intention was positively associated with actual migration, but not statistically significant (HR = 1.76, p = .17). Among demographics, age (HR = 1.07, p \ .05) was the only significant predictor. No health measure was significantly associated with actual migration, except for mentally unhealthy days (HR = 1.05, p \ .05). Based on data from the overall sample (n = 621) a Adjusted for sex only Lastly, social strain (HR = 1.32, p \ .05) and social support (HR = 1.14, p \ .05) also predicted actual migration.
Discussion
This study offers a novel approach of examining a premigration dimension to the healthy immigrant hypothesis.
Research supporting the healthy immigrant hypothesis has relied on cross-sectional or retrospective accounts comparing immigrants after arrival in the receiving country to same race/ethnic counterparts born in the receiving country. This study extends the literature by comparing intending migrants and non-migrants (in the country of origin) at a pre-migration point in time on a variety of physical health, mental health, and social stress measures. Our data show that physical health-self-rated health, physically unhealthy days, chronic health conditions, and BMI-was not associated with intention to migrate or actual migration. A study by Rubalcava et al. [20] of Mexican migrants to the US also showed that physical health was only weakly predictive of migration. Our findings, too, suggest that, at a pre-migration baseline, migrants are not necessarily different in terms of physical health relative to those not intending to migrate. This questions the likelihood that exceptionally healthy people are selfselecting to migrate. We note that our sample consisted of nurses and nearly three-quarters female, who may have generally good health. Thus, the lack of significant difference observed may not hold for the general population. We are unable to compare our sample's health status with that of a general population sample in the Philippines because no national data were available with similar measures used for this study.
Our finding of no significant physical health difference expands conventional perspective on the healthy immigrant hypothesis. The typical frame of reference for the healthy immigrant hypothesis focuses on the post-migration context. Future studies should consider the migration continuum that migrants experience [46] and include measures that represent the pre-migration period. This would allow for a more complete picture and understanding of the dynamics driving the healthy immigrant hypothesis.
Regarding mental health, more of those intending to migrate can be classified as depressed compared to those not. Additionally, those who report more mentally unhealthy days at a pre-migration baseline also had a higher likelihood of actually migrating over the course of the next 12-15 months since entering the study. These findings raise a question as to how poorer mental health is related to migration, indicating possibly that migration may have adverse mental health implications.
Because migration involves impending dramatic life changes, it may be that leaving one's homeland may generate feelings of loss and worry that may then contribute to depression and other mental health issues. Moreover, an intending migrant may look unfavorably to life in the destination country, particularly if presenting a stark contrast to life in their country of origin (e.g., nurses migrating from the Philippines, which is overwhelmingly Roman Catholic, to a Muslim country in the Middle East; or, to Canada or the United Kingdom which have much colder climates). Or, an intending migrant may experience poor mental health symptoms because their present socioeconomic state compels them to seek employment abroad. These speculations point to the need for further research regarding the social, psychological, and economic contexts in the pre-migration stage. Alternatively, it is very much possible that a future in a destination country that might offer better opportunities and experiences relative to one's country of origin can present a more positive outlook. As such, what intending migrants are looking forward to (in addition to their concerns) can point to additional perspectives about how migration can positively influence health and well-being.
We did not find any previous reports investigating mental health status, specifically among intending migrants, prior to migration. Some studies have documented mental health problems among immigrants after arrival in the receiving country. Conditions such as depression, psychological distress, and substance use among Filipino immigrants have been found to be associated with racial/ethnic discrimination [47] [48] [49] and poor working conditions [50] [51] [52] .
This interpretation is supported by our data showing that those intending to migrate reported more perceived stress at baseline. For example, exploring and securing employment opportunities abroad, navigating bureaucratic government processes for documentation and approval to migrate, making arrangements for family care during one's absence, obtaining needed fiscal resources, to name a few, may all operate as stressors. Interestingly, Jasinskaja-Lahti and Yijala [21] have put forward the notion of pre-acculturative stress in the context of migration. They assert that voluntary migrants start psychologically and behaviorally adjusting to life in the destination country and preparing for migration before actually doing so. Based on some form of pre-migration knowledge (e.g., contact with previous migrants through social networks), voluntary migrants formulate expectations about their post-migration experience (i.e., ability to adapt, encountering discrimination), which may be stressful. Our finding about perceived stress is consistent with this idea of pre-acculturative stress, a construct worth continued exploration in future research.
Reports of struggle and unfair treatment of migrant nurses in the receiving country have been well-documented [53] [54] [55] . For example, migrant nurses face challenges adapting to a new culture [56] , transitioning into a healthcare workplace with unfamiliar expectations [57] [58] [59] [60] [61] , navigating regulatory requirements for professional practice [62] , struggling with communication [63] , experiencing discrimination [64] , dealing with emotional exhaustion and burnout [65] , and feeling homesick [57] . These post-migration stressors are generally well-known among Filipino nurses through social and professional networks as well as through media reports chronicling nurse migrant stories. Thus, perceptions of working abroad may contribute to pre-migration stress.
We also found that both social strain and social support were related to actual migration. Social strain, operationalized as demands from family members and arguments with them, may be related to migration because migrant nurses are likely expected to remit or send material gifts back to family members and friends in the Philippines [66] . Possibly, those who have social support are more likely to migrate because they may have received financial and instrumental aid to assist with emigrating. And, relatives in the receiving country may facilitate migration. This suggests that to study migrants, the processes related to what they leave behind and where they are going should be considered. For many migrants, decisions are not made individually, but in collaboration with kinship members.
Ronquillo et al. [67] reported how Filipino migrant nurses in Canada noted familial pressures to pursue nursing as a profession and to emigrate. The authors point out that cultural expectations of obedience and obligation to family compound restrictions on personal choice in determining one's career path, such that the decision to pursue nursing was oftentimes made at the family level. Alonso-Garbayo and Maben [66] reported that, for internationally-recruited nurses, family, friend, and migratory networks both in the countries of origin and destination served as resources of social support during the migration transition. Such social support on both ends may be critically important to mitigate the risk for adverse consequences with respect to migrant nurses' mental well-being.
Limitations
Our findings should be viewed in light of some limitations. The study sample comes from those attending continuing education classes, therefore may not be representative of the overall Philippine nursing workforce or of migrants in general. While the sample was sufficient to conduct crosssectional analyses comparing nurses intending to migrate and those not, including more comparison groups beyond nurses would have allowed for a multifaceted examination of differences across health measures. Furthermore, the sample was predominantly comprised of women, which may have contributed to any lack in variability among measures. However, since the project focused on nurses, this gender homogeneity is not surprising.
Using self-reported intention to migrate in the next 12 months may not have been a wholly stable variable upon which to split the sample into comparison groups. Migration intention may have subsequently changed in either direction, and would have classified participants as not intending to migrate if such intention was beyond 12 months from the time they responded.
Only 35 participants self-reported that they emigrated from the Philippines during the data collection period. Accordingly, longitudinal and multivariate analyses to identify factors predictive of migration (allowing to control for more variables) were limited. Had the data collection period been longer, more study participants may have actually migrated, thus increasing this number. One issue that may have hampered migration is the possibility of visa delays secondary to a processing backlog by the receiving country. Also, having retained only 55.1 % of participants throughout the entire 12-15 data collection period also likely limited capturing more actual migrants.
It should be noted that analyses utilized self-report data in response to survey items principally developed for native English speakers which may be subject to cultural differences in how respondents interpreted questions. Also, recall bias is a possibility given that several questions refer to experiences occurring at a previous point in time or asked about difficult, disturbing incidents. And, current income or financial strain was not measured, which could certainly be major motivators for migration.
Despite these limitations, this study attempts to expand perspective about the healthy immigrant hypothesis. To date, few studies have longitudinally followed emigrants, and rarely have included pre-migration data. Our study raises many important questions for future work, including verification patterns related to mental health as seen in other samples, the specific mechanisms that might underlie this purported relationship, and the trajectories that might be evident with longer periods of follow-up.
Conclusion
The health of immigrant populations has gained much attention given broader discussions of health disparities and social determinants of health. In particular, contemporary research has emphasized the healthy immigrant hypothesis to characterize observed health advantages that immigrants bring with them as they move from one country to another. However, this notion has not been fully examined because of the lack of attention to health status prior to migration and to comparing migrants to non-migrants in the context of the sending country. A more thorough understanding of the healthy immigrant hypothesis, that considers the migration continuum from pre-to post-migration experiences, necessitates novel approaches and methods involving trans-national efforts. This study demonstrates the possibility of investigating the healthy immigrant hypothesis at a pre-migration baseline and presents an added perspective about immigrant health.
Additionally, findings from this study should be considered against the backdrop of the long history and continued practice of nurse migration from the Philippines. While concern over depletion of these much needed skilled healthcare workers has been voiced [68] [69] [70] , attention to nurses' well-being in the receiving country also deserves attention. Their mental health status upon departing for work abroad may have ramifications on their ability to function optimally both in the work setting and in general society of the receiving country. This may increase the risk for adverse consequences with respect to migrant nurses' own mental health as well as, potentially, for quality patient care. Accordingly, the availability of resources and support systems that attend to the mental health needs of migrants may facilitate smoother transitions and enhance work performance. Employers, professional nursing organizations, immigrant social service agencies, and even community-based organizations (i.e., faith-based groups, civic ethnic groups, immigrant advocacy groups) in the receiving country can each play a helpful role in providing such services and establishing institutional or local policies sustaining them. Moreover, as suggested by the International Centre on Nurse Migration, programmatic and policy initiatives by receiving country governments that explicitly speak to fair and ethical treatment of foreign-recruited nurses can be instrumental in protecting their well-being.
